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(54)Title: STORAGE BATTERY 




(57) Abstract 

A plurality of xinit cells (la to Ij) are electrically connected by bringing them into contact with the short side of a rectangular battery 
jar, and binding plates (14) arranged on both long sides are bound by a binding band (13) to join the unit cells integrally to provide a 
combined battery. The radiation conditions of the unit cells are uniformed to reduce the temperature difference among the unit cells by 
connecting the generating elements of the unit cells arbitrarily, by interposing heat transfer plates (30) between the unit cells arranged in 
parallel, or by circulating a coolant through the spaces between the unit cells. As a result, the charging efficiencies, as might otherwise be 
different according to the temperature conditions, are equalized, and the cell capacities are not different. Therefore no cell over-discharges 
and the cell lifetimes are prolonged. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 
pages 
pages 
pages 



as originally filed 



filed with the demand 



, filed with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the inicrnational application was filed, unless otherwise indicated under this item. ■ 

These elements were available or furnished to this Authoritv in the followine laneuaee which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims, Nos. 

□ 

the drawings, sheets/fig 



^ I I This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originallv fded" and are not annexed to this report since thev do not contain amendments (Ride 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Artide 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations siq>porting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



4-9 



1-3 



1-9 



1-9 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 
Document 1 



Document 2 



Document 3 



Document 4 



Document 5 : 



Document 6; 



Microfilm of specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 17023/1990 (Laid-open 
No. 109269/1991), (Japan Storage Battery Co., 
Ltd.), November 11, 1991 (11.11.91) 
JP, 10-154494, A (Shin-Kobe Electric 
Machinery Co., Ltd ..),: June -9, 1998 (09.06.98) 
JP, 10-106521, A (Matsushita Electric 
Industrial Co., Ltd.), April 24, 1998 
(24 . 04 . 98) 

JP, 10-189062, A (K.K. Yuasa Corp.), July 21, 
1998 (21.07.98) 

JP, 9-219181, A (Sony Corp.), August 19, 1997 
(19. 08 . 97) 

Microfilm of specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 76478/1973 (Laid-open 
No. 23619/1975), (Shin-Kobe Electric 
Machinery Co., Ltd.), March 17, 1975 
(17.03,75) 



The invention disclosed in Claims 1 to 3 lacks novelty 
and does not involve an inventive step in the light of 
Document 1 cited in the international search report. 
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Page 3, line 13 to page 4, line 1 of Document 1 
disclose the feature wherein a combined battery is formed 
by placing six single cell units (1), which are lead 
storage batteries, into each of four rows and placing them 
in a container box (2), a metal plate (3) is inserted into 
the centre of the rows of the combined battery in such a 
manner that it fits closely with the single cell units, 
the metal plate (3) and the outer wall of the container 
(4) are connected by means of a heat pipe (5) and the 
heat-receiving section of the heat pipe is to the metal 
plate side, and the heat-emitting section is fixed to the 
outer wall side of the container box. Fig. 1, which 
corresponds to the disclosure above, discloses a combined 
battery wherein the six single cell units formed in a 
rectangular parallelepiped comprising narrow short side 
faces and wide long side faces are formed into rows in 
such a way that the short sides faces are adjacent and the 
four said rows are arranged in parallel. 

The invention disclosed in Claim 4 does not involve an 
inventive step in the light of Documents 1 and 2 cited in 
the international search report. 

In addition to the subject matter discussed above. 
Document 1 also indicates that it is possible to eliminate 
the difference in temperature between the single cell 
units within the combined battery due to the metal plate 
and the outer wall section of the container box being 
maintained at the same temperature by means of the heat- 
emission effect of the heat pipe (page 3, lines 4 to 9). 

Document 2 discloses a pack battery comprising a 
plurality of single cell units contained in a container 
and indicates that the units are contained in such a 
manner that one part of the side face of each single cell 
unit is exposed outside the container, wherein, in order 
to make the difference in temperature in each single cell 
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unit small, the aforementioned exposed parts of the single 
cell units are in contact with a member comprising a 
material with greater thermal conductivity than the 
material of the container (Claim 1, [0004] )• 

A person skilled in the art would easily conceive of 
replacing the constituent feature of Document 1, whereby a 
metal plate is connected with a heat pipe and heat is 
emitted to the outside, with the feature disclosed in 
Document 2 with the same aim wherein the metal plate is 
connected to an end section of the metal plate which is 
exposed to the outside. 



The invention disclosed in Claim 5 does not involve an 
inventive step in the light of Documents 1 and 3 cited in 
the international search report. 

Document 3 discloses the- feature wherein, by enclosing 
the plurality of single cell units or the set of single 
cell units which form a storage battery power source 
device and the passages through which the coolant flows 
within a cooling block formed as an integral unit from a 
material with superior thermal conductivity, the maximum 
temperature of each of the single cell unit is lowered and 
the difference in temperature between the single cell 
units is reduced. (Claim 4, [ 0009] -[ 0010] ) . 

A person skilled in the art would easily conceive of 
adding the cooling mechanism which uses the coolant flow 
disclosed in Document 3 to the heat-emission mechanism 
which uses a metal plate disclosed in Document 1 and make 
a coolant flow through a metal plate which has high 
thermal conductivity . 



The invention disclosed in Claim 6 does not involve an 
inventive step in the light of Document 1 and newly cited 
Document 4 . 
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Document 1 does not disclose a case formed integrally 
with each of the battery jars. However, the feature of 
installing a plurality of single cell units with a common 
case, which has been divided into sections, and not in 
separate battery jars is a publicly known matter, as 
disclosed in the claims and Fig, 1 and 2 of Document 4. 
Therefore, a person skilled in the art would be able to 
install the row comprising six single cell units disclosed 
in Document 1 in a common case with dividers. 



The invention disclosed in Claim 7 does not involve an 
inventive step in the light of Documents 1 and 5 cited in 
the international search report. 

Document 5 discloses a flat square battery module 
wherein the set of single cell batteries are interposed 
and fastened between keep plates (13^13) ([0025], Fig. 3). 

It would be easy for a person skilled in the art to 
integrate a set of a plurality of single cell units by 
replacing the housing using a container box disclosed in 
Document 1 with the feature of interposing and fastening 
them between a pair of pressing plates as disclosed in 
Document 5. 



The invention disclosed in Claim 8 does not involve an 
inventive step in the light of Document 1. 

Document 1 does not disclose the feature wherein a 
plurality of single cell units are connected integrally, 
changing the direction in which they are connected to 
another direction with any point of connection. However, 
arranging a combined battery according to the available 
space in the device in which the combined battery is 
installed is a matter of course. Therefore, arranging the 
combined battery so as to fit in the space available by 
changing the direction in which it is connected to another 
direction with any point of connection is a matter which a 
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person skilled in the art would be able to determine 
appropriately. 



Claim 9 does not involve an inventive step in the light 
of Dociiments 1, 3 and 6 cited in the international search 
report . 

Document 6 discloses the feature of providing ribs on 
the outside wall of the battery jar of a storage battery 
so that natural emission cooling occurs due to the 
convection current of the air (page 1, lines 16 to 17) . 

In order to improve the uniformity of the heat emission 
of the combined battery disclosed in Document 1, it would 
not be difficult for a person skilled in the art to 
conceive of selecting the battery jar with ribs disclosed 
in Document 5 as the battery jar of the single cell units 
and to replace the natural emission cooling due to the 
convection current of the air with the feature of carrying 
out the cooling using the flow of a coolant, as described 
in Document 3 . 
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